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GLOSSARY
ROS 2 : Robot Operating System 2, provides libraries, tools, and communication

infrastructure to help developers create robot applications.

RTOS : Real-Time Operating System, an operating system designed for real-time

applications that require precise timing and responsiveness.

GPIO : General Purpose Input/Output, a set of pins on a microcontroller or single-

board computer that can be configured as either inputs or outputs.

ESC : Electronic Speed Controller, a device used to control the speed and direction of

electric motors in various applications.

ROI : Region Of Interest, a specific area or region within an image or video frame

that is selected for further analysis and processing.

PWM : Pulse Width Modulation, a technique used to encode information in a pulsing
signal by varying the width (duration) of the pulses while keeping the frequency

constant.

NiMH : Nickel-Metal Hydrate, a type of rechargeable battery chemistry that uses a
nickel hydroxide cathode, a hydrogen-absorbing alloy anode, and an alkaline

electrolyte.

LiDAR : Light Distance and Ranging, a remote sensing technology that uses laser
pulses to measure distances and create detailed three-dimensional (3D) maps or point

clouds of the surrounding environment.

GPS : Global Positioning System, a satellite-based navigation system that provides

location and timing information anywhere on earth.

RC : Radio Controlled, a technology that enables the remote operation and control of

devices using radio frequency signals.
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HMP : Heterogeneous Multi-Processing, a computing system or architecture that

combines multiple different types of processing units or cores to optimize

performance and power efficiency.
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APPENDIX A - DATASHEETS

1. PS3 Eye Camera
Interface Connector Power consumption Dimension (approx.)
USB 2.0 UsSB DC5V, Max. 500mA 84 x 67 x 57mm

Weight (approx.) Cable length (approx.) Operation temperature  Video capture
173g 2 metres 5°C to 35°C 640 x 480 pixel

Video format Lenshead
Uncompressed or JPEG 2.1 F-stop, <1% distortion, fixed focus (25cm to = at 75° FOV)

Field of view Frame rate
56° to 75° FOV zoom lens 640 x 480 at 60 frames/second
320 x 240 at 120 frames/second

Design and specifications are subject to change without notice.

©2010 Sony Computer Entertainment Europe.
“ " and “PlayStation” are registered trademarks of Sony Computer Entertainment Inc. All rights resarved.

Figure 53. PS3 Eye Camera Datasheet

2. WP 1040 Brushed
WP-1040-BRUSHED
WP-1040-BRUSHED-Crawler& Boat * - 10S0-ERUSHER
SRR et CIarE Forward: 404/ 180A Forward: 60A/ 360A
Backward: 20A / 90A Backward: 30A / 180A
Input 2-3S Lipo, 5-9 Cells NiMH

1:10 on-road, off-road Buggy, Truggy, SCT

CarsApplicable 1:10 Crawler, Tank &Boat

25 Lipoor 540 or 550 size motor 212T 540 or 550 size motor = 8T
Motor 53-6 cells NiMH or RPM < 30000 @7.2V or RPM <45000 @7.2V
Limit 3S Lipo or 540 or 550 size motor 218T 540 or 550 size motor 213T
7-9 cells NiMH or RPM = 20000 @7.2V or RPM <30000 @7.2V
Resistance Fwd: 0.002 Ohm, Bwd: 0.004 Ohm Fwd: 0.0008 Ohm, Bwd: 0.0016 Ohm
Built-in BEC 2A/6V (Linear mode BEC) 3AJBY (Switch mode BEC)
Dimension& WP-1040-BRUSHED: 46.5*34*28.5, 659 36°30°18. 40
Weight WP-1040-BRUSHED-CRAWLER:46.5"34"28.5, T0g i)

Figure 54. ESC WP 1040 Brushed Datasheet
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3. E6001

Specifications:
HSP Part Number: 60094A

» Qutput Torque: 6Kg

« Operating Voltage 4.8 - 6.0

« Water Resistant: Yes

« Shaft splines: 24

« Shaft diameter: 5.85mm

« [ncluded Horns: Yes

« Item No. ES001 Marked on Servo.
. Qty: 1

Figure 55. Servo E6001 Datasheet
4. Odroid XU-4

RTC backup battery connector

Serial console port ODROID‘XU4 .

MADE IN KOREA e

Gigabit Ethernet contraller

Ethernet R1-45 Jack 2 x USB3.0 Host ports

Cooling fan connector

USB2.0 Host Power button
Power LEIY RTC Crysial
SVAA DC Input USB3.0 Hub controller
Status LED PMIC
Power protection I1C
eMMC Module connector
MicroSD slot
30pin GPIO header
GPIO/ 12C 7 SPL
UART/ ADC
HDMI Typee-A
Exynos$422 CPU

12pin GPIO header
GPIO/12C /128

Figure 56. Odroid XU-4 Manual

Boot mode selector
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5. ESP32
ESP32-DevKitC &) ESPRESSIF

3V3
PU EN

op/io_ TS WP ADC1_0 [RTC GPI036
0D/ID SIS ECICEIRED
op/io SWDET @Y ADC1_6 _RTC,GPI034
o0/io CWDET 2 ADC1_7 | RTC GPIO35
op/ip 32K XP TOUCH9 ADC1_4 RTC . GPIO32
op/ip 32K XN TOUCH8] ADC1_5 RTC ,GPI033
DAC1 QEEDGIEITS
DACL2 G
00/l TOUCHT, ADC2_7 { RTC \GPI027,
(") (TN TOUCHB, ADC2_6 | RTC |GPI014

() (T TOUCHS. ADC2_5 | RTC GPIO12
GND,

7} (U@ ADC2_4 _TOUCH4 RTC GPIO13

] LR GPI09

! LERRTGPIO10

| ooie/weu B L BIGPIO1L

5V0

GND
GP1023 [VSPI_MOS|
& ESPRESSIF o
ESP32-WROOM arior T UOTXD
GPI03 . UORXD
GPI021
GND
(GP1019 JVSPLMISO, _ OD/IE
GP1018 L VSPI_SCK | OD/IE
GPIO5 [ WSPILSS | SDIO _ OD/IE/WPU
GPI017, OD/IE
GP1016, OD/IE
GPI104 L RTC _ ADC2_0 _TOUCHO_ OB/IE/WPD
GPI00 ,RTC, ADC2_1 _-TOUCH1, BOOT _, OD/IE/WPU
GP102 [ RTC , ADC2_2 _TOUCH2 OD/IE/WPD
GPIO15  RTC | ADC2_3 TOUCH3 BV’
CXTITN I o1 COLED !
[EEI W00 CEEIED !
¢ ) GP106 J-To 4 oojie/weu I

ESP32 Specs

- —"\/— PWMCapable Pin
32-bit Xtensae dual-core @240MHz > GPIO Input Only
Wi-Fi IEEE 802.11 b/g/n 2.4GHz GPIO Input and Output
_ Digital-to-Analog Converter WPU: Weak Pull-up (Internal)
BLuetooth 4.2 BR/EDR and BLE DEBUG JY?AGh,Debugging RTC Power Domain (VDD3P3_RTC)  WPD: Weak Pull-down (Internal)
520 KB SRAM (16 KB for cache) CELASH™ External Flash Memory (SP) Ground i p“""‘”“‘iff"';’”"‘)
448 KB ROM Analog:to-Digital Converter Power Rails (3V3 and 51) R e
GIIRD Touch Sensor Input Channel | PinSharedwith the Flash Memory e o8 e Fae TR
34 GPIOs, 4x SPI, 3x UART, 2x I2C, @EIETED Other Related Functions et e used as regular GRIO 0D: Output Disabled (After Reset)
2x I2S, RMT, LED PWM, 1 host SD/eMMC/SDIO, AW Serial for Debug/Programming
1+ Arduino Related Functions
1 slave SDIO/SPI, TWATe, 12-bit ADC, Ethernet - G

[TV Strapping Pin Functions

Figure 57. ESP32 Wroom 32D Pin Layout
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APPENDIX B - INSTALLATION AND OPERATING PROCEDURE

1. Lane Detection:

https://github.com/uglymie/lane-line-detection-ROS2-CPP

- source /opt/ros/humble/setup.bash
- mkdir -p ~/ros2_ws/src
- c¢d /ros2_ws/src/

- git clone https://github.com/uglymie/lane-line-detection-ROS2-CPP.git

- cd /ros2_ws
- colcon build
- source install/setup.bash

- ros2 launch cpp _advanced lane lines lane line detection launch.py

2. Micro-ROS:
https:/medium.com/@SameerT009/connect-esp32-to-ros2-foxy-5f06e0cc64df

- source /opt/ros/humble/setup.bash

- mkdir microros_ws

- ¢d microros_ws

- git clone -b humble https:/github.com/micro-ROS/micro ros setup.git
src/micro_ros_setup

- sudo apt update && rosdep update

- rosdep install --from-path src --ignore-src -y

- sudo apt-get install python3-pip

- colcon build

- source install/local_setup.bash

- ros2 run micro_ros_setup create firmware ws.sh freertos esp32

- ros2 run micro_ros_setup configure firmware.sh [PROJECT NAME] -t udp -i
[LOCAL MACHINE IP ADDRESS] -p 8888

- ros2 run micro_ros_setup build firmware.sh menuconfig

- ros2 run micro_ros_setup build_firmware.sh

- ros2 run micro_ros_setup flash_firmware.sh
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- ros2 run micro_ros_setup create agent ws.sh

- ros2 run micro_ros_setup build_agent.sh
- source install/local_setup.bash

- ros2 run micro_ros_agent micro_ros_agent udp4 --port 8888
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APPENDIX C - BILL OF MATERIALS
Table 6. Bill Of Materials

No. Item Quantity Total Price

(Rupiah)

1 ESP32 DevKit 1 77.000

2 ESP32 Shield 10 1 85.000

3 7.2V NiMH Battery 1 300.000

4 Bracket Gusset 45-degree 1 5.000

5 Acrylic 3 65.000

6 Sandisk Ultra Curve | 193.000

7 Data Cable 1 45.000
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| aim to attain an engaging internship position in the field of
manufacturing, on site installation and technical support. | hope to
gain internship experience in these fields to improve my skills as a
mechatronic student.

Contact Information
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Kelapa Nias V PB 11 No. 8, Kelapa
Gading, Jakarta Utara, DKI Jakarta
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Full Name : Hansel Hermawan

Gender : Male

Place, Date of Birth  : Jakarta, 29 November 2001

Study Program : Mechatronic

Faculty : Engineering & Information Technology
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- English (conversational)
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- Microsoft Office (sufficient)
- Fusion 360 (sufficient)

- Solid Works (sufficient)

- ROS 2 (novice)

- C++ (novice)
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- Automotive
- Badminton
- Music

- Travelling
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Panunggangan Tim., Pinang, Kota Tangerang, Banten 15143, Indonesia

SMAK 5 PENABUR - Science
Jl. Hibrida Raya Blok QA3, Kelapa Gading, Jakarta Utara, DKI Jakarta, Indonesia
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Internship in Procurement - 3/2022 to 6/2022

PT. Astra Honda Motor

Internship in Production Planning and Inventory Control - 6/2021 to 7/2021

PT. SpanSet Indonesia

Mechatronic Training - 12/2020
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